



学    号：B200242002 UDC 
学  位  论  文 
波动率杠杆效应研究 
Study on Leverage Effect of Volatility 
洪如明 
指导教师姓名： 陈浪南教授 
申请学位级别： 博      士 
专 业  名 称： 金  融  学 
论文提交日期： 2005 年 4 月
论文答辩日期：  
学位授予单位： 厦门大学  
学位授予日期：  
答辩委员会主席：           
评    阅    人：           


























         声明人(签名)： 






























记忆模型——HYAPARCH。将 SKST 与 GJR GARCH，APARCH，FIAPARCH
以及 HYAPARCH 相结合，本研究建立了一类有偏分布下的非对称
GARCH 类 波 动 率 模 型 — — GJR GARCH-SKST ， APARCH-SKST ，
FIAPARCH-SKST 和 HYAPARCH-SKST 以研究有偏分布下的杠杆效应。此
外，本研究还应用样本数据将上述四个模型与常用的对称分布下的
非对称 GARCH 模型进行了比较。 
本研究采集了国内股市的上证 A股指数(000002.SH)，香港的恒
生指数(HSI)，日本东京日经225指数(N225)，新加坡海峡指数(STI)，
伦敦金融时报 100 指数(FTSE)，标准普尔 500 指数(S&P500)，纳斯
                                                        






















































This study develops two kinds of models: SLE-GARCH 
models and traditional models (models with asymmetric and 
symmetric distribution) and conducts empirical studies by 
utilizing the proposed models and datas from 9 sample indices. 
Revised leverage effect and the traditional leverage effect are 
found among results with the proposed models.  
This study argues that expected news could lead to 
asymmetric volatility as unexpected news does. Revised leverage 
effect based on expected news (VLE) is investigated. Therefore 
incompleted reaction to expected news is taken into account in 
VLE. For this purpose, a new model called switching leverage 
effect GARCH model (or SLE-GARCH ) is developed. 
This study also investigates the traditional leverage effect 
under asymmetric error distributions. Skewed Student-t 
distribution (SKST) is incorporated in asymmetric GARCH so as 
to develope volatility models under asymmetric conditional 
distribution. A hyperbolic GARCH model, or HYAPARCH, 
recently developed by Schoffer (2003) is utilized. In addition, 
asymmetric GARCH models under symmetric and asymmetric 
distributions are compared. 
Nine stock indices such as 000002.SH (Shanghai China), 















(Australia), GSPTSE (Toronto), IXIC (NASDAQ), HSI (Hong Kong) 
and N225 (Tokyo) are employed in this study. Empirical results 
show that: 
First, there are significant VLE in all samples and unexpected 
news will be adjusted reversely by expected news, which 
indicates that overreaction to expected news is presented in 
sample markets. Then bad unexpected news in VLE brings on 
larger volatility than good ones until the expected news is bad 
enough to cause the reversal effect of VLE. In reversal effect, VLE 
switches to reversed VLE and good unexpected news adjusted by 
bad expected news produces larger volatility. 
Second, leverage effect is also significant in all samples 
under whether the conditional distribution is asymmetric or not. 
Model comparison shows that there is little difference of SIC 
information criterion between models. Although asymmetric 
GARCH models under SKST do not significantly outperform 
those under symmetric Student-t distribution, parameters 
estimated in most samples support the incorporation of 
introduction SKST into asymmetric GARCH modeling. 
Significant difference is not found between FIAPARCH and 
HYAPARCH, the latest development of asymmetric GARCH 
structure with long memory. Moreover parameters of 
HYAPARCH lack instability in some samples.  
This study revises the informational efficiency hypothesis 















is taken into account. Therefore SLE-GARCH model is developed. 
Meanwhile to investigate leverage effect under asymmetric error 
distribution, SKST distribution is incorporated in asymmetric 
GARCH models so as to develope volatility models under 
asymmetric conditional distribution. HYAPARCH, the latest 
development of GARCH models with hyperbolic memory, is 
employed. This study contributes significantly in financial 
literatures in describing and modeling volatility in stock markets 
with incompleted reaction to expected news. It is also of great 
significance to asset pricing and risk management.  















目    录 
1.引言.......................................... 1 
2.文献回顾和述评................................ 5 
2.1.杠杆效应的研究模型 .............................. 5 
2.2.杠杆效应的实证研究 ............................. 27 
2.3.市场对信息的不全完反应 ......................... 32 
3.研究方法..................................... 36 
3.1.SLE-GARCH 模型.................................. 36 
3.2.有偏分布和常用对称分布下的杠杆效应模型 ......... 41 
3.3.参数估计和模型选择 ............................. 44 
4.实证结果与分析............................... 50 
4.1.数据 ........................................... 50 
4.2.基于已知信息的修正杠杆效应的实证结果 ........... 54 


















1. Introduction …………………………………...….. ………… .1 
2. Literature Review …………………………..……… ... ... .... .5 
2.1. Models on Leverage Effect ……………….……………….5 
2.2. Empirical Studies on Leverage Effect…………………..27 
2.3. Incompleted Reaction to News in Stock Market…….32 
3. Methodologies………………………………….. …………...36 
3.1. SLE-GARCH Model………………………………………36 
3.2. Models on Leverage Effect under Asymmetric and 
Symmetric Distributions……………………………………...41 
3.3. Parameter Estimation and Model Selection…………...44 
4. Empirical Study…………………………………………… ..50 
4.1. Data………………………………………………….. …….50 
4.2. Investigation on Revised Leverage Effect……………. 54 
4.3. Investigation on Leverage Effect under Symmetric and 































以 AR 结构模型化，提出了著名的 ARCH 模型，随后
Bollerslev(1986)
[2]




























引  言 
 2
ARFIMA 模型的基础上，Baillie，Bollerslev and Mikkelsen(1996)
[5]
























































双曲率记忆模型——HYAPARCH。将 SKST 与 GJR GARCH，APARCH，


































































的 ARCH 和 Bollerslev(1986)
[2]
的





tttr εμ +=                                         (2.1) 















残差序列 }{ tε 常被假定为白噪声。 tμ 则是 tr 基于t－1期的信息集 1−tF









−−− =−=≡ tttttttt FEFrEFrVarh εμ       (2.2) 







Engle 定义条件均值的残差序列 }{ tε 为： 













)( αα 是滞后算子 L的 q阶多项式。为保证条件
方差非负，ARCH(q)过程中的参数被约束为： 0>μ ， 0≥iα 。如果
0)(1 =− Lα 所有根都落在单位圆外，ARCH(q)过程是弱平稳的，因此
也被称为平稳 ARCH 过程。 























中， tz 仍被假定为服从正态分布，即 tε 基于信息集 1−tF 的条件分布是
正态的，但是 ARCH 过程的无条件分布却是尖峰态的，具有高峰和肥
尾。比如对于 简单的 ARCH(1)过程，Bera and Higgins(1993)
[11]
指出 tε 的无条件四阶中心矩大于 3，即大于正态分布下的常态峰值，
这一统计特征也被称为过度峰态(excess kurtosis)。 
ARCH 模型已被多篇文献证明是一种极受欢迎的非线性时间序列
模型，如 Engle and Bollerslev(1986)
[3]






用中，常需要构造一个高阶 ARCH 模型，但是对于较大的 q，ARCH(q)
的非限制估计(unconstrained estimation)通常会违背 iα 非负的参
数约束，这是 ARCH 模型的一个实践难点。为回避这一问题，在对 ARCH
模型的许多早期应用中，研究者往往对 iα 施加一个相当任意的递减
时滞结构，以保证模型满足所有的参数约束条件。而且，从 ARCH 的
模型结构看，t 期条件方差对以往信息的依赖取决于 )(Lα 的多项式
阶数，尽管理论上 ARCH 的阶数可以是无限的，但在实际中应用采用





到 GARCH(Generalized ARCH)，GARCH(p,q)的条件方差方程为： 
222 )()( ttt hLLh βεαμ ++=                           (2.5) 
)(Lβ 与 )(Lα 类似，只是阶数为 p。满足条件方差非负性的充分
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